.
The ovine pituitary pars tuberalis was investigated by electron microscopy, immunocytochemistry and non-radioactive in situ hybridization in order to characterize further the pars tuberalis-specific cells, whose functional role within the endocrine system is still enigmatic. Ultrastructural (4) (5) (6) . In most species they could not be immunostained with antibodies directed towards hormones of the pars distalis (7, 8) . Only in rats and hamsters do PT-specific cells react with polyclonal antibodies directed against TSH-/3 (9-11). Recently, Stoeckel et al. (12) provided evidence for the expression of the common -chain of glycoprotein hormones in the rat during ontogenesis.
Despite numerous studies, the physiological role and function of PT-specific cells is still elusive; however, (i) their peculiar location in close contact to the primary plexus of the portal system and to hypothalamic nerve endings of the median eminence, (ii) the obvious changes of morphology and secretory activity during the annual cycle (13) (14) (15) (16) and (iii) the dense expression of melatonin receptors in seasonally and non-seasonally breeding mammals (17) (18) (19) (20) (21) , suggest that these cells are involved in the transmission of photoperiodic stimuli to the endocrine system (22) .
The sheep PT, in contrast to most other species, covers the median eminence as a thick multilayer. Several authors (23) (24) (25) (26) (27) could demonstrate a very high density of melatonin binding sites on PT-specific cells.
Up to now, every attempt to immunostain this cell group has failed (7, 28, 29) and it has been speculated that a hitherto unknown glycoprotein is the secretory product of PT-specific cells (12 
Immunocytochemistry
The -chain subunit for glycoprotein hormones was detected using an anti-ovine LH-a polyclonal antibody (diluted 1:1000) that was generously provided by the National Hormone and Pituitary Program (NIH, University of Maryland, School of Medicine, MD). The other antibodies used in this study (anti-ovine LH-/3, diluted 1:4000, anti-bovine FSH-/3, diluted 1:8000; anti-ovine TSH-/3, diluted 1:1000; anti-hCG-/3, diluted 1:1000) were purchased from UCB bioproducts (Braine-L'Alleud, Belgium). According to the peroxidase-antiperoxidase (PAP) method (31) , sec¬ tions were deparaffinized in xylene, hydrated through a graded ethanol series and equilibrated in 0.1 mmol/1 TRIS · HCl buffer (pH 7.6). After preincubation with 5% normal swine serum in 0.1 mol/1 TRIS-HCI (pH 7.6) and 0.2% Triton X for 30 min, the primary antibody was applied in preincubation buffer for 22 (Fig. 1) .
Immunocytochemical staining of the ovine hypophysis with the anti-LH-Q antibody revealed a staining of all glandular cells within the pars tuberalis, extending as a thick multilayer towards the optic chiasm (Fig. 2D) . Fig. 2D ).
Furthermore, a few cell clusters in the distal part of the pars tuberalis and in the zona tuberalis displayed a stronger staining intensity after applying the anti-asubunit antibody (Fig. 2D) . On subsequent sections these cells were found to be immunopositive for antiovine LH-/3 and therefore they were identified as interspersed gonadotropes (Fig. 2A, B) . After incuba¬ tion with anti-ovine FSH-/3 it could be demonstrated that about 70% of these PT-gonadotropes contain both LH and FSH (Fig. 2B, C) (Fig. 3B) . In all experiments the color precipitate was distributed throughout the cytoplasm, whereas the nuclei were devoid of any labeling (see insets, Fig. 3B, C) .
Discussion
Up to now the discussion concerning the formation of a secretory product in PT-specific cells and the physiolo¬ gical role of this cell type has been controversial. This was due mainly to the fact that in most species (mouse, sheep, monkey, human) these cells could not be stained with antibodies directed against various hormones (7, 8, 28, 29) . In the present study we could demonstrate by immunocytochemistry and in situ hybridization that the common -chain of glycoprotein hormones is expressed in ovine PT-specific cells. On (35, 38, 44) . Therefore, it seems unlikely that the -chain is the principal PT secretory product.
In rats and Djungarian hamsters, PT-specific cells reacted with polyclonal antibodies generated against the rat TSH-/3 chain so that TSH or a TSH-like hormone (despite the morphological differences to thyrotropes) was supposed to be the secretion product of PT-specific cells in these species (10, 11, 15, 33 The possibility that a yet unknown /3-chain is processed in PT-specific cells cannot be excluded. Morgan et al. (30) , however, could not detect, by incorporation of radioactive amino acids (methionin), a PT-specific protein differing in size from subunits secreted from the pars distalis. This finding could be explained by the fact that the amount of a PT-specific putative /3-subunit was too low to be detected or that the sequence of this hormone subunit is very similar to /3-chains of the pars distalis that are already known.
